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PROBLEM TO BE SOLVED: To solve the problem that a conventional combined hard coating member composed of a Ti-AI- 
containing compound is inferior, because of many defects and strain of the coating itself, in the adhesion between the coating 
and a material adjacent to it and is liable to suffer peeling of the coating and is also inferior in the various properties of the 
coating itself and, for example, in the case of use as a cutting tool, this member rapidly causes the development of peeling, fine 
chipping, wear, or the like, due to the defects and strain of the coating itself and has only a short life. 

SOLUTION: In the member coated with a combined hard coating, the surface of a base material is coated with a single-layer or 
a laminated coating layer including a combined hard coating of at least one kind among titanium- and aluminum-containing 
compound nitrides, compound carbides, compound carbonitrides, compound nitroxides, compound carboxides and compound 
carbonitroxides. Moreover, when X-ray diffraction is performed using a copper target on the surface of this coating, the 
following inequalities are satisfied: h (200)/h (1 1 1)>4.0, where h (200) and h (1 1 1) represent the peak heights of the (200) crystal 
plane and the (111) crystal plane, respectively: and 1.5>d (200)/d (1 1 1)>0.8, where d (200) represents the half-width of the peak 
of the (200) crystal plane and d (1 11) represents the half-width of the peak of the (111) crystal plane. 
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w&kn&mzttL. 3im%ar. &£L<uitm 
%jaT*^r lx v ^ k , ^ssn^fsa* 1 -oosis^ 

[0025] Cil^cO^JSe^i. iaLtttliW 

x. muzmm^tm'smimth^. ttzumtt 
*^-c«ffl$iii»ig2co^)S^j; i^mrMam^c 

[0026] £fi^>oa*>. ^l<7)««tJ:l.^^ 

0 6 0 1 t=«^$fLTvM>«®S$ icttltfctMMtTO 
ffl§RaT'0. Um«T. *f^L<Ji0. 05//mlU 

fli»<o»mjws»fc:** £ t*^ . x v-mcofkm&k 

[0027] tmm&mf8.-f&&m<r>®miiii. 
Btttixx/wamommzx*) , si«$nsoT-j>s 

±a«omi^*8«tcj:|,^lS«lia5»^^^ 

£®II&<DIB©££ l~20^m, ±i:tTS^42-S 
Wk LTTtffiS5r^$-ti:l»^^li. T«!®i0KiS$ 
5:0. 2~2/zmk-r6k. »SSSf*:«03SlJK. 
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tt. m&toxtmmmm^, mL^zbx-bh. * 

smzzi-i oum. H-mnmmzz i~i o«m, 
mzmnm-zzo. 5~2jumk-rsk. &mmv>& 

. zbx-hh. &±izmmLx*tem£&mmzw>. t 
tm, nm. tsxvwttmi*. tt&m.m®j&.x'*h® 

[0028] m.<?) «* 0 %&mT'%&*$m<?>m-&i&'g 

0. W««HtS:^Si:-r&i)r^JHflXft^|lHgflJBiJX* 
k LT , ^ X, A-yf^t'<riliIA>t^ 'J -y ^ 
k'coflJBtfJ, ii»rJJ^i:'coW0«fflI^i:LT. VX/U 

88, ±J^£t£jflv^*i*WSrI£. iSH'JXJI. 

**«><ot**. ztit><r>o*>. *ftw<vm-£mmmt$ 

k7**k&B&*&#k&.64aJ»]XIL WlcK'J/W. xy 
H 5 t'^mteflJHiJXA , Xn-T-^i-f f-y TSrk 

t«i(cfH«S-im« it W*U 4. 
£W«£SltiyiS5»£«fflXJlk LT«ffl-r4«^fc 

*anffltcni3&»-> xwi^h x d \zwm-h t . mmm 

14, «/M-y ty^1tfc-t<Ctl& Zbfrt>#£ L^Z b 

? #wmxM(r>®j)tz&f8.z tiim®.mzftfri x mo>- 
-t&xiizmtf&ti&zki*. mMcow&zmMZitz 

Zklz*r>. ttZL^ZbX'&Z. 

{0029] z<r>*m&&&WRmmmt\*. 
frb-fif&ztix^&^T-yuAm. ^mm. 
m, nxm, Ti^#, a 1 £&£ttx$*i*&B« 

A 1 2 0 3 SisN,^*, *MT 

ftzmtikL. znmftemmz. imizmtxm® 
u mitmtft. tmmimftKk'zn^tzmz. 

v d mz x 0 sttxtc&sJi lt fess-r a 

±t4*yimmc?>[(>i±.tf*i&b%zzk. m^mmm 

i **>SH|x tf^^rvA' /HSiSfiyifc J: fllElWS 



Hk&l>.rk. tg£^«Olt14fc<J:tf^14#J:9-$- 
<*fU>c:kA^ U^k-C&S. 

[0030] znmsWRmxmmtt'&h 
-mt lx . nm%®mtz^xmtemzm&t& t . 
m*r>$mn. mtfrbffiytix^h-f^Abwm. ^ 

<nwm\,zz:z>w§&«/*y?. mm. T?u*vmm 
izx &$mm&. 3mmmz£&mftco*<7) 

owmz mm* Mm « izn 0 >&wftmt *^sss? $ tt 

<&mmm<?>®m&Z7£M%hz t . mftmn-zwrnx'* 
hzt.mpwxs&zmix'Zhzbfrk. mt^z 

/twnt^mmt. ffi&izx&mmztttoLx. 
±.m(r)V)gkzm#>&z k t»t l\^z tx-bh. 
[003 1 3 mn^m^m^mmm * tm-t 2. ^ 

4PVD«^J:0«3Ck* { »aL<. Clixibcoo^. 
-7 ^ h o yxj < -y ? -ft 4 ^{i r- 9 T 9 Xv>f Ji- y 

ru-f-f y^mizx vftot. mis-mmmommm 
%X'hhzbfrt>. %nzft£L\^ztx'b&. mftmz 

mum^ *y<,ziLhxyj<.-\zwm. i>L<\±&m,7m 
4*yt ft&w,7m<i * y k (rmfoz x h # y > <- y % 
a^fifrTk, ±^^m^iSa6Sik^2,>lkA^. 
»4Lv^k-C'S>-S». B?^T«!iiI^o*>. ^ 

ti. ^JS7C^^y5:-irtf^^-y^y^'-H5rSirrk. 
Ttl!!ec0««*^-C'J) S i k . mt k TtttlJi k c?)®m 

m*m<%&ztfrt>. ifZL^ztx-bz. 
[0032] m-smnmtvmg&mt. &&®%coffi 

(i/^XttSWEkSf^jftS-ftJO) comaST'^jj-ySriD 
3ak7-7Xv^$Hi:S^S. »#CJ:4r5^II 
^ftg^aJr^-tSCk. -?-(0fl!!. Rf5SSrtc7)# 

®e. smcoffia^k't-p^Tiea^-s^^o. c: 
is<^hzb. mt^rxw±^<-rhzb. mm 

iOIsKSfei^XTll^k'^SS^Sfr-C^S . 
[0033] 

z&ximz tit.zim-£&?>mt bv-* -y h^sws: 
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m lfc X *0im$iXfi: I S OStSfcrJ; & S NGN 1 2 0 
4 0 8^^j@$-&&tf>ffiWl--S*r5i:-9--*-y htf) 
Stt6£JBV\ £ft^«g*f<9±TBBfcWi]®£:2 7 0 
#<*>r 4 V Kffi3T8ffflAlX£iS U . 2J5fcS?K 4 0 
0#^A' ;: e>'Fl5 : 5(C<J: , 3-2 5* x0. lOmraO 

[0034] Kf£gfSl*l?>«-attl§B£tf 
FWWi. RJ5SS5l*J?>#B5?\ : StfiSJg : 8 7 

3K. r-^mss:7 0A, SftrWrxttlE: -6 0 
OV, ArXTXiKw<-1«lcJ:0ffo^. ««WtM«) 
ttSJi. RJ&gtSrt«#X8gfi : 2 0 0-3 5 0 S C C 
M, JRfBJ: Ti - A1-&A. 7-?«£E : 2 0 0-3 
00V, T-7«8S: 1 50-200A, gtti&K : 7 

7 3 — 87 3K, mt'WTXIB.: -1 0 0 2 0 

OVfclOffW a 1 Kin LfcSW 1—6 cr>Zti*'ti(?) 

amMt&wm&m Lxm 2 LfetwiiA 1 - 

ty& 1 #A r - N *$&Hflp a n 2 *<A r - 
N 2 -CO^M- -E-Ofli!^Bja3~6^Ar-N 2 

£tvg-&£>&A 1 7C^<7)^V^^W0S^TSVV * 
3Wift5«aiJfcSfc<;L T i jtmcr>^^-A 1 jcfg 

[003 5] itmtLX. *ltc*Ufca*T3— 
<x-?ftco*ffiW«£S«!g£&a LT « 2 Lfzitn 
ftlMtlW:. £tt*9!HSM:. ±^O*^ 0 ° n i~ 
6l^ffl«0fi««S* < Ra = 0. 01-0. 00 5jum 
fc»U Jt®fol-4(C^ffl<OS«*ffi*ma = 0. 1 
-0. 0 5jumTJb->fc. Jt«fil-4K:*Jtt&*»«i 

E: 1 0— 5 0 V. T—9WSL: 2 0 0-2 5 OA, £ 



WW 7*mE. : - 3 0 80Vi Lfclittttit. 

PMKcMJSLfc. JtJt'L. it® a 1 -4 «0«£?SWI&Hi 
a««8ie6SBtt» T i - A 1 7cgtit#-5£<Ok<0£teJfl 

[0036] £3LT»fc*»«ftl~68J:lflttt» 

i-4co-en-rit«o«^^Ktov^T. xtaiutfrg 

g, £££tt?S!tta. &RRtttt. EDS§§S. t' y 

0Sf(C J: (200)/h(lll), d (200) 
/d(lll), «-^ll«)a^S<OT i kA I 

*<i-Wl<OttiR**2*=iSLfc. **9!i&1~6 
fc±lfltKfll~4<0*£WRWS»i, (J{3T5-7>« 

m*»fe* o , *«9ia i -6 ws^s©^«m«oa$ 

»i, <3(?Ra = 0. 0 15-0. 0 1 O//m-C*0. it 
«fl,l~4<0M*BHHH98BOfflS«. (5{3TRa = 0. 
15—0. lOjumTJbofc. ifc. *fMHiftl0>tt£ 

M(Ti, Al) (N, O) X'S>*). *mifh2<0 

cOfiZMitm (Ti, A 1 ) ( N, C ) X'h*) . ^-coffeco 
(Ti , Al ) NT**$*l.4HftirC 

[0037] &WC\ *«WiBi 1 - 5 ti«ktf ttf&a 1 — 

3 Srffiwc . UlT^HBHWfettKJ: OSaMMWJlWKBfc 

4 5 C C4*tf)j»A*l». ttfffiftft .150 m/m i 
n, jM9 : 0. 3mm/rev, ^Oii^: 2. Om 
m, XAHMft: SNGN 12 0408. **§ttWffl?i£ 

%JW»Hfc&«0 - 3 mmCl Lfc fc * £lft!*Niri U 

# <D*ti*ii<?>mntmfs&'$#>x . ujma 1 

[0038] 
[*1] 







Stti 


97WC-3Co 


fttt2 


91WC-3TaC-lTiC-6Co 


aw 3 


88WC-2TaC-2TiC-8Co 


SW4 


86.6WC-lTaC-O.6NbC-2TiCil0Co 


6 


80WC-lCr3C2-lVC-18Co 


St* 6 


26TiC-26TiN-20 WC- lOTaC- 1Mo2C- lZr C -8Ni-8Co 



[00 39] 



l$k2] 
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ttft 




* # w St 


K 


wrnta* 


ffc£tt : h 
(200>/<lll) 


(2ooy(iii) 


Ti : Al 
It 


(HV) 


miff 


* 
m 
& 


i 


6.0 


0.85 


52 : 48 


2780 


70 


2.5 


2 


4.6 


0.9 


55 : 45 


2950 


76 


2.8 


3 


7.5 


1.1 


53 : 47 


2900 


90 


5.2 


4 


6.3 


1.4 


56 : 44 


2920 


86 


4.8 


6 


6.8 


1.2 


58 : 42 


3000 


80 


3.6 


6 


6.5 


1.3 


50 : 50 


2880 


83 




e 


1 


3.7 


1.2 


53 : 47 


2910 


43 


1.0 


2 


1.4 


2.3 


50 : 50 


2950 


! 34 


0.9 


3 


2.4 


2.5 


55 : 45 


2850 


40 


1.1 


4 


0.1 


0.6 


40 :60 


3100 


26 





[0040] 

[ ma/M2 1 mmm i <r>m i t=*Lfc**r3<o«« 

^x. c:<o««^*istTtfiJi. m^mmm, nm, a 
who**) 2ma±z&tsmm<r)mm zwm 

u 4a&ms<n (t i - a i > &mi%it-&teTtm 
a. (Ti-A i ) m3tmtz£&#y'i-\*!mbwm 

4^W«-KWlkHi*tclK*L!t. *W!B*7-1 3 
ftl»*^a3~6t(J(ir|n|«tciiaSL, Jttl&ftSfci 

i o o 4 1 1 c o Lxmtc*mi&,7^ 1 3 k im&5 



axvmmiz^x , mmm. 1 1 i«i«hc ltd?*. 

®t-?S$lt. ¥fiEKtt:. Ti kA l07C*Jt. mm 

7-1 3 its^a 5 teivimsh 6 , mmwm. 

m-2>*tl?ti<om$iitt:*#>X. *4fcflfflLfc. =5r 

LT&ttftlSfii: Lfc hOX'hh . 

C0042] 

C^3] 









a 








tt-m 




w 
& 


7 


0.5Ti 


6(Ti,Al)N 






8 


0.5(Ti-Al) 


6<Ti,Al)N 




ITiN ! 


9 


0.5Ti-2TiN 


6(Ti,Al)N 






1 0 


ITiN 


3<Ti,Al)N 


SAljOs 


*U 


1 1 


lTiN-3TiCN 


3<Ti,Al)N 


5Al,O s 


ITiN 


1 2 


■l.BTiN 


3<Ti,Al)N 


2TiNO-3Al 1 O a 


ITiCN 


1 8 


1.5T1N 


4(Ti,Al)N 


2TLC0-3A1 3 0, 


ITiN 


ttts 




ITiN 


3(Ti,Al)N 


6A1,0 3 




tttft&e 


1.6TIN 


4<Ti,Al)N 


2TiNO-3Al,Os 


ITiN 



[0043] 



[*4] 
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« # « ® 




mitm 


B$lt :h 
(200)/(lll) 


(200)/(lll) 


Ti : Al 
ft 


(HV> 




* 


7 


7.3 


1.2 


58 : 42 


2900 


65 


6.7 


8 


7.4 


1.3 


53 : 47 


2950 


62 


4.8 


9 


7.6 


1.2 


55 : 45 


2900 


76 


5.6 


1 0 


7.8 


1.1 


54 : 46 


2910 


95 


7.1 


1 1 


8.5 


1.0 


50 : 50 


3000 


88 


6.6 


1 2 


7.4 


0.9 


51 : 49 


2890 


73 


5.1 


1 3 


7.2 


0.95 


57 : 43 


2920 


70 


4.7 


m 




3.3 


3.0 


54 : 46 


2900 


35 


1.0 




3.0 


2.4 


53 : 47 


2930 


42 


1.3 



[0044] 

imtmm3) 7 0M%Ai 2 o 3 -3 0M%Tic 
n (m-smat) iz±<oim2titz*?$.-v7xffimtiw 

mt7t. 7 0M%AljO 3 -3 0M%SiC">>( 

teV>mtt8t. 9 6*1%S i 3 N 4 -lf*:»%MgO- 
l«c«%Y 2 0 3 -2i*«%Hf 0 2 (ItefflfiJt) lz£*) 
tltt 7$7? X®3&teC7)mtt 9 t . 9 0 

5 i 3 N 4 -4M%A I N-4«c«%A 1 i0 3 -lM 

mmwi^mb. *«piai 4~i 7*»fc. Jt 

6 it©A i immmiz&m l . tkKA 7 j: 

8£f#fc. 

[0045] id LT»fc**^iBil4~l 7£Jt&A 

7 &r/jt« n D p 8 <oa*«wii vc , gymi* 1 1 r 



£ISA®e-:?£$it, 4MMBJt. TiiAl OtcS 

*ftfflA 1 4 &*HmA 1 5 fc JttRA7tt. WW : F 
CD600, OTMJg: 1 50m/mi n. ■ 
1. 5mm, &9 : 0. 2mm/73, JLMBtt : SNG 
Nl 20408. 0. 15x — 25*,S£ 

5^7^ ;MJ»JK«fcfr-»fc. #f&Bjj,a 1 6 2:4ff)IA 
1 7 JtRA8tt. WRtf : F C D 2 5 0 . mWMS. : 
600m/min,mA:3. Omm, I0:O. 1 
mm/S, S NGN 1 204 1 2. tf-^y 

j/: 0. 15X-25- , «^7 5-fX^KB«:fr-5 

£ft.$>«ote*7?4*tt*tt. sffttttticsft* 

flJH L . *«Wfli 1 4 fc *fl01A 1 5 1±> 
Jt«A7£*tt&»ifritfc #3%0j!A 1 6 b*9tmOi 
1 7W. Jt©A8Ktt-f &#ifoiti: LT«5t={JfffiL 
fc. 3rii, 4~1 7fcit®A7&t/Jt!&A8 

[0046] 
[*5J 



1**4 




* W » 


R 

* 




(2O0)/<lll) 


(200)/(lll) 


Ti : Al 
It 


(HV) 




Fa 


1 4 


6.8 


0.96 


60 : 40 


2880 


75 


6.5 


1 6 


6.3 


1.05 


62 : 38 


2850 


68 


6.1 


1 6 


12.5 


1.1 


48 : 52 


3160 


70 


5.3 


1 7 


13.4 


1.2 


45 : 55 


3200 


73 


6.0 




3.5 


2.3 


68 : 42 


2950 


31 


1.0 




3.7 


2.1 


46 : 54 


3130 


32 


1.0 



[0047] 

[9SMdKM4] 4 0f4cK%cBN-5ftm%Al 2 O 3 - 
5flc»%A 1 N-l Ott«%A 1 - 1 Oflc«%Mg-l 
0(ffl%B-2 0M%TiN (KlHfilfc) KJ:9ff®! 
^n^jSHiSSE^^AM-fkiS^^^^SW 1 1 
8 5tf^%cBN-2#S%Co-5tt3I%A 1 - 
2{fcffl%Mg-6#»%Ti N <E-&fflj£) izXVim 



9 5M%D I A-2M%C o-2M%N i - 
1 imz r C (Iteitfijfc) J: DfHtShfclBXfflffE 
COD 1 Ai&&£!if*C9»tt 1 3 1 . 9 7flc«%D I A- 1 
M%Co-lM%Ni-lWg (SE^UM) t 
«k 9ft^£ft*:i@i«iiSigE<7>D I Aifc&SSffccoStt 1 4 
Srffl^T, ^SgsS^HC*5(tl»*%Bflp a p3-6i:Ja{3r|5| 
tt(c&tt£%JIU Sttl 1 h**tl 2<0^ffltc|<jl>u 
mffi?JI$CDTi?rJ&ifU Sttl 3 4C0«®^ 
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MtfcttHU *9KJiai 8~2 1 it© 

[ O O 4 8 ] d 3 LT»fc*»DJi& 1 8-2 1 i:Jt«&fc 

ct&teSffit-^ili$Jt. ¥flfflttt. TifcAlcOTC^ 
•' it. mm®*, X?7>y*&B&$i6lZ.7jkLti. £tz. 



CM4 1 5 (®£ : ifcHRC 6 1 ) , : 1 5 0 

m/m i n, *3K2>^ : 0. 5mm, : 0. 1mm/ 
rev, : TA,£ 160408, V*" : 

o. i5x-25* . nm&mgmmm*fti.K * 

«a9H*r-f^»i^JtfcLT^L/>:. Srti. #&HJ!,fcl 

8~2 1 bitn&9RVim&i owMizmnsmz 

[0049] 
[St6] 



1**4 




j 








*««tt : d 


Ti : Al 


mm* 










(200)/(111) 


(200)/(lll) 


Ms 


<HV> 








1 8 


19.J5 


1.1 


58 : 42 


2960 


85 


8.2 




1 9 


i8.4 : 


1.0 


69 : 41 


2930 


83 


8.8 




2 O 


8.5 


1.05 


55 : 45 


2950 


76 




£ 


2 1 


8.9 


0.95 


54 : 46 


2970 


74 






3.1 


2.0 


55 : 45 


2910 


23 


1.0 


ft&A 10 


3.5 


1.7 


62 : 48 


2940 


25 





[00 50] 

m&&'8®mmttiz*titLx . mtkm&m'sm. t 



\,zm&-?hv®'&<.zttL. ®m&i5£T/mmMm<ftmz 

tt. WfR«stt, WM-fkttfcitmjw^tt^-r^r^ 
sit, *<r>m&k Lxmmfmmn^b tx&m Ltz 



[^ffliiE#] 

ISdiB] ¥figl 2^1 2^8H (2 000. 1 2. 
8) 

[¥^*§IE1] 
[«!**«§»&] BH*ffl« 
[ffljE*M*KS«] 003 2 
[fflliE^] $&& 

[0032] m^m^m^mm^mt. Rjm&com 
s*<$>o. Jittwfcte. mumms. <*&&tc«k->-ai 



6. 
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(51)Int.Cl.7 

B 3 2 B 15/04 



mm* 



F I 

B3 2B 15/04 



F*- A 3C046 FF03 FF04 FF10 FF25 FF32 

FF33 FF35 FF39 FF53 
4F100 AA12B AA15B AB31A AT00A 



BA02 EH66 EH662 EJ34 
EJ342 GB51 JK01 JK06 
JK14A 

4K029 AA02 AA04 BA01 BA03 BA06 
BA11 BA12 BA17 BA21 BA41 
BA54 BA55 BA58 BA64 BB02 
BB07 BB08 BD05 CA04 DD06 
EA01 



